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ed.2012.Abstract Objective: Paediatric endocrinology is a well-established, expanding sub-speciality;
therefore, paediatricians must be trained to meet the increasing requirements. The aim of this study
was to present the pattern of endocrinopathy seen in a specialized clinic.
Methods: A retrospective review was conducted of cases of endocrine disorders seen between
December 1989 and December 2009 at the Paediatric Endocrine Clinic, King Khalid University
Hospital, King Saud University, Riyadh, Saudi Arabia.
Results: Rickets was common at all ages (99 patients), the main cause being nutritional. Ambig-
uous genitalia were also common (81 patients); congenital adrenal hyperplasia was the predominant
cause (96%) in 46 XX genetic females. Short stature was a frequent reason for referral (68 patients),
with familial short stature as the commonest cause (54.4%). Obesity was diagnosed in 43 patients
and was due to nutritional factors in 72% of cases. Central diabetes insipidus was found as an
isolated autosomal dominant condition and also in conjunction with other hormonal deﬁciencies.
Carbohydrate metabolic dysfunction was common in infants and children, with an increasing prev-
alence of type 1 diabetes mellitus. A programme to detect neonatal congenital hypothyroidism was
effective in minimizing sequel; congenital hypothyroidism was diagnosed in 16 patients before the
programme, and 134 cases were detected by screening. Graves disease was diagnosed in ﬁve patients
and Hashimoto thyroiditis in 20 patients, associated with type 1 diabetes mellitus in six and Down
syndrome in three.
Conclusion: The frequency and pattern of endocrine disorders indicate the need for well-trained
paediatricians to improve the health of the population.
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Table 2: Causes of ambiguous genitalia in 81 patients.
46 XX genetic females
(53)
46 XY genetic males (28)
Congenital adrenal
hyperplasia (51)
3-b-Hydroxysteroid
dehydrogenase
deﬁciency (2)
21a-Hydroxylase
deﬁciency (41)
5-a-Reductase deﬁciency
(4)
11b-Hydroxylase
deﬁciency (9)
Complete end-organ
unresponsiveness (3)
3b-Hydroxysteroid
dehydrogenase
deﬁciency (1)
Partial end-organ
unresponsiveness (4)
Gonadotrophin
deﬁciency (4)
Isolated clitoral
hypertrophy (2)
Multiple congenital
anomalies (9)
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Endocrinology and metabolic medicine involve the diagnosis
and treatment of disorders of the endocrine glands, of the hor-
mone system and its target organs and of metabolism.1 Paedi-
atric endocrinology is a highly attractive area for clinicians and
scientists. The ﬁeld is evolving rapidly as a result of major ad-
vances during the past few decades, resulting in different spe-
cializations within the ﬁeld.
Specialists in paediatric endocrinology must be aware of the
prevalent conditions with which they will be faced. In order to
evaluate the pattern of endocrine disorders in children in Saudi
Arabia, we conducted a retrospective review of cases seen at a
paediatric endocrine clinic in a University Hospital in Riyadh
over 20 years.Local ano-rectal
anomalies (2)Materials and Methods
The charts of all patients in whom endocrine disorders were
diagnosed between December 1989 and December 2009 at
the Paediatric Endocrine Clinic, King Khalid University Hos-
pital, King Saud University, Riyadh, Kingdom of Saudi Ara-
bia, were reviewed retrospectively. The disorders were
diagnosed by standard methods.2–20 Patients’ ﬁles were re-
trieved from the clinic registry. The Hospital is the main teach-
ing hospital of King Saud University; it provides primary,
secondary and tertiary care and receives referrals from all over
the Kingdom. The clinic is one of three paediatric endocrine
clinics in Riyadh and is run by a consultant (the author), a reg-
istrar or a senior registrar and, occasionally, a rotating resi-
dent. Inpatient consultations were conducted on a monthly
rota (one in three), while outpatient consultations were con-
ducted by the consulting paediatrician.Results
The commonest presentation was rickets (Table 1), with 99
cases. The main cause (59%) was nutritional deﬁciency. Hyp-
ocalcaemia was seen in 23 patients: 10 patients with various
types of rickets, ﬁve with Sanjad–Sakati syndrome, ﬁve as part
of an autoimmune polyendocrine syndrome and three as iso-
lated hypoparathyroidism; four patients were from one family.
A 4-month-old boy presented with hypocalcaemic convulsions
(serum calcium, 1.3 mmol; normal, 1.8–2.5 mmol); his serum
parathyroid hormone and vitamin D and metabolite levels
were normal. After 1 month of treatment with high-dose cal-
cium and 1-a-calcidol, his serum calcium returned to normal.Table 1: Causes of rickets in 81 children.
Cause Number
Nutrition 58
Secondary to anticonvulsant 8
Coeliac disease 5
Vitamin D-resistant rickets type 2 5
Hypophosphate 3
Pseudohypoparathyroidism, hyperparathyroidism 1
Renal failure 1
There were 18 cases of infantile rickets.Disorders of sexual development (ambiguous genitalia)
were common and were diagnosed in 81 patients. Table 2 lists
the causes. In 46 XX genetic females, the commonest cause was
congenital adrenal hyperplasia (96%), while various causes
were found in 46 XY genetic males. A number of adrenal dis-
orders were implicated, congenital adrenal hyperplasia being
the commonest. Congenital adrenal hypoplasia was seen in
three patients and primary adrenal deﬁciency as part of an
autoimmune polyendocrine syndrome in four. Gynaecomastia
was a common ﬁnding in pubertal boys, being present in six
patients, and was physiological, while one 8-year-old boy
was found to have an oestrogen-secreting adrenocortical
adenoma.
Six members of one family had autoimmune disorders: a
boy with adrenal insufﬁciency, coeliac disease and hypocalca-
emia; a girl with adrenal insufﬁciency, coeliac disease, hypo-
calcaemia, hypothyroidism, type 1 diabetes mellitus and
hepatitis; a boy with adrenal insufﬁciency, hypoparathyroid-
ism and hypocalcaemia; a boy with hypothyroidism; a boy
with type 1 diabetes mellitus; and a girl with hypocalcaemia.
A girl from another family had adrenal deﬁciency, hypocalca-
emia and type 1 diabetes mellitus. Adrenal haemorrhage was
diagnosed in one patient, isolated primary adrenal insufﬁ-
ciency in three, adrenocorticotrophin deﬁciency in ﬁve (two
isolated cases and three as a part of partial hypopituitarism
and iatrogenic Cushing syndrome in three.
Table 3 shows the causes of short stature, a familial propen-
sity being the commonest (54.4%). Precocious puberty was the
presenting sign in six females (idiopathic in three, and severe
hypothyroidism, small hamartoma and congenital adrenal
hyperplasia in one each), and four males (idiopathic in one
and congenital adrenal hyperplasia in three). Isolated thelarche
was observed in three girls.
Obesity was the presenting sign in 43 patients (Table 4) and
was due to nutritional causes in 72% of cases.
Central diabetes insipidus was present in six patients: two
siblings with autosomal dominant diabetes insipidus,
post-streptococcus pneumonia meningitis in two, post-
craniopharyngioma resection in one and one associated with
histocytosis-X. Problems of carbohydrate metabolism are
common metabolic endocrine disorders of infancy and child-
hood, and hypoglycaemia was a common ﬁnding (Table 5).
Table 4: Causes of obesity in 43 patients.
Cause No. of patients Percentage
Simple nutritional 31 72.0
Cushing disease 3 7.0
Prader–Willi syndrome 2 4.7
Laurence–Moon–Biedl syndrome 2 4.7
Hypothyroidism 2 4.7
Growth hormone deﬁciency 1 2.3
Neurological and mental retardation 1 2.3
Pseudohypoparathyroidism 1 2.3
Table 5: Causes of hypoglycaemia in 25 patients.
Cause No. of
patients
Percentage
Ketotic hypoglycaemia 6 24
Nesidioblastosis (persistent
hyperinsulinaemic hypoglycaemia of
infancy)
5 20
Diabetic mother 4 16
Intrauterine growth retardation 2 8
Isolated adrenocorticotrophin deﬁciency 2 8
Isolated neonatal growth hormone
deﬁciency
1 4
Metabolic
Fructose 1,6-diphosphatase 1 4
Galactosaemia 1 4
Primary cortisol deﬁciency 1 4
Idiopathic hypoglycaemia 2 8
Table 3: Causes of short stature in 68 patients.
Cause No. of patients Percentage
Familial 37 54.4
Small for gestational age 4 5.9
Constitutional delay of growth 4 5.9
Idiopathic growth hormone deﬁciency 4 5.9
Dysmorphism 3 4.4
Turner syndrome 3 4.4
Partial hypopituitarism 2 2.9
Hypothyroidism 2 2.9
Craniopharyngioma 2 2.9
Empty sella syndrome 2 2.9
Subarachnoid cyst 1 1.5
Histiocytosis X 1 1.5
Type 1 diabetes mellitus 1 1.5
Coeliac disease 1 1.5
Skeletal dysplasia 1 1.5
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persistent hyperinsulinaemic hypoglycaemia of infancy (nesid-
ioblastosis) in ﬁve. Isolated adrenocorticotrophin deﬁciency
was rare (two cases). Type 1 diabetes was diagnosed in 53 pa-
tients, sometimes associated with other autoimmune diseases:
with hypothyroidism in six patients, with coeliac disease in ﬁve
and with primary adrenal insufﬁciency in two. Two patients
with diabetes had Down syndrome.
A programme established to detect neonatal congenital
hypothyroidism was effective, with 16 cases diagnosed before
the screening era (dyshormonogenesis in 10, athyroidism infour and ectopic thyroid in two) and 134 cases detected by
screening, with only one ectopic thyroid. In patients in whom
thyroid scintigraphy was done, the gland was found to be
aplastic in 22% and ectopic in 42%. Dyshormonogenesis
was present in 36% of cases. Increased risks for other congen-
ital anomalies were seen: seven patients had cardiac lesions; a
transient iodine organiﬁcation defect was found with an ecto-
pic thyroid gland; Graves disease (hyperthyroidism) was diag-
nosed in ﬁve patients; and Hashimoto thyroiditis was
diagnosed in 20 patients, associated with type 1 diabetes in
six and Down syndrome in three. Thyrotrophin deﬁciency
was found in four patients.Discussion
In this 20-year retrospective review, the commonest presenta-
tions were for rickets, ambiguous genitalia, short stature, obes-
ity and hypoglycaemia. The study is limited to the experience
of one clinic but may be useful in planning local endocrine ser-
vices. Unfortunately, there were no national data for
comparison.
Nutritional rickets was prevalent in all age groups.
Although few cases of infantile rickets were seen, this reﬂects
the referral pattern, as most such patients are treated by gen-
eral paediatricians. The patient’s history is essential for identi-
fying those at risk, as some may be receiving drugs that
interfere with vitamin D metabolism. Chronic illnesses should
also be considered, especially liver and gastrointestinal disor-
ders such as coeliac disease.10,21,22
Sexual differentiation is an orderly, sequential process that
begins with fertilization, and a defect at any level can lead to
sexual ambiguity. A newborn with ambiguous genitalia consti-
tutes a major social and medical emergency, as several condi-
tions result in signiﬁcant salt loss, which, if unrecognized,
may lead to shock and death. A successful outcome in all cases
depends on early recognition, correct assignment of sex within
a short time and dealing effectively with the family’s concern
and anxiety. More than half of our patients (65.4%) were
genetically female (46 XX), and most cases (96.5%) were due
to various virilizing forms of congenital adrenal hyperpla-
sia.12,23,24 Precocious puberty was fairly common in this series,
indicating the frequent occurrence of congenital adrenal hyper-
plasia, a common autosomal recessive disease.3,14,25 The fre-
quent occurrence of ambiguous genitalia is a reﬂection of the
involvement of multiple siblings in an autosomal recessive dis-
order in the community, as shown by Saedi-Wong et al.26 and
El Mouzan et al.27 The diagnosis should be suspected after
accurate physical examination, a detailed history, including
family history, and observation of hyperpigmentation and salt
loss. The investigation and management of a child with genetic
male sex 46 XY and ambiguous genitalia is challenging. In
addition to congenital adrenal hyperplasia due to 3-b-hydroxy-
steroid dehydrogenase deﬁciency, defects in the hypothalamic–
pituitary–gonadal-receptor axis could be involved. Further-
more, local or multiple congenital anomalies should be consid-
ered an important differential diagnosis, which should be ruled
out by appropriate physical examination.28 The prevalence of
central diabetes insipidus was in agreement with that reported
previously.5
Gynaecomastia is common in pubertal boys and is usually
considered to be physiological, whereas in prepubertal boys,
102 N.A.M. Al Jurayyanalthough very rare, it might point to an adrenocortical tumour,
as in our case, or, less commonly, a testicular tumour. The en-
tity of idiopathic prepubertal boy gynaecomastia has neverthe-
less been well documented.4
Short stature was a common reason for referral. In addi-
tion to obvious causes such as dysmorphic syndromes, skele-
tal dysplasia, malnutrition and systemic and endocrine
diseases, short stature may be the only presentation of some
treatable conditions such as coeliac disease and Turner syn-
drome. Appropriate history-taking helps to identify intrauter-
ine growth retardation and a constitutional delay in growth,
and chromosomal analysis helps to rule out Turner syndrome
in females. Coeliac disease should be ruled out by appropri-
ate intestinal biopsy. Provocative growth hormone studies
were done when appropriate. After all known causes have
been excluded, there remains an entity know as ‘genetic short
stature’, which was the commonest cause among our
patients.2,29
Obesity is a common paediatric problem and is usually
not due to a recognizable metabolic or endocrine disorder.
Failure to ﬁnd hormonal or metabolic dysfunction in an ob-
ese child frustrates the endocrinologist, who has few recom-
mendations to assist the referring paediatrician in managing
a problem that is discouraging for the doctor, the patient
and the family. The condition labelled ‘simple’ obesity is
far from simple and probably has various causes, consisting
of interactions between a number of hereditary and environ-
mental factors. An endocrine assessment is necessary to rule
out pathological causes. The food intake of children should
be carefully monitored and outdoor activities should be
encouraged as preventive measures. Successful weight control
is challenging, and much effort is needed to prevent and treat
this form of obesity.20,30–32 Hypothyroidism, steroid excess
and other syndromes should, however, be considered as dif-
ferential diagnoses.
Dysfunctional carbohydrate metabolism is one of the com-
monest endocrine disorders of infancy and childhood. Hypo-
glycaemia has various causes, and a management plan is
needed to prevent serious neurological damage. Persistent
hyperinsulinaemic hypoglycaemia of infancy, although an
uncommon disorder, was common in infants in our series.6,33
Intrauterine growth retardation and having a mother with dia-
betes can lead to hypoglycaemia due to excess insulin.33 Keto-
tic hypoglycaemia is the commonest form of childhood
hypoglycaemia. This disorder classically manifests itself be-
tween the ages of 18 months and 5 years and generally remits
spontaneously before 8 or 9 years of age. A presumptive diag-
nosis is made by documenting low blood sugar in association
with ketonuria, ketonaemia and typical symptoms of hypogly-
caemia. A deﬁnitive diagnosis is established by demonstrating
an inability to tolerate a provocative ketogenic diet or fasting:
susceptible or affected children develop severe hypoglycaemia
and ketosis on this diet within 24 h. Plasma alanine concentra-
tions were signiﬁcantly lower in ketotic hypoglycaemic chil-
dren than normal children on a normal or a ketogenic diet.
In contrast to adults, even normal children develop hypogly-
caemia and ketonaemia when deprived of calories for a rela-
tively short time (32 and 36 h).7 Hypoglycaemia, which can
be severe enough to cause coma, is an important clinical fea-
ture of childhood adrenocorticotrophin deﬁciency and was
present in almost all cases. This is in contrast to primary adre-nal insufﬁciency, in which hypoglycaemia is much less
frequent.8,13,34
The increasing number of cases of type 1 diabetes indicates
the need for intensive, continuous educational programmes
and awareness-raising for physicians and the public. There
were 53 cases in our series. Type 1 diabetes mellitus requires
intensive initial and continuing educational programmes for
patients and their families, with continuous surveillance for
other autoimmune disorders. The prevalence of coeliac disease
in children with diabetes mellitus was estimated to be 10%,
similar to that reported for Danish children (10.6%) and that
reported by Al-Ashwal in Saudi Arabia (8.1%), while the prev-
alence is 0.2–0.8% in the general population.35,36 A high fre-
quency of hypothyroidism has also been reported in patients
with type 1 diabetes.37
The role of parathyroid hormone and vitamin D and its
metabolite in calcium haemostasis was evident in our series.
Hypoparathyroidism is the leading cause of both transient and
permanent forms. Parathyroid hormone deﬁciency may be iso-
lated or occur as a part of polyglandular autoimmune syn-
drome.9,16Ourpatientwas a good example of the transient form.
Thyroid problems are common in paediatric endocrinol-
ogy. A programme to detect and treat congenital hypothyroid-
ism in newborns, initiated in 1990, appears to have achieved its
goal, which is the elimination of cretinism19,38; most affected
children will now have normal intellectual and neurological
development. Scintigraphy is helpful in identifying the cause.17
We have suggested that the transient nature of iodine organi-
ﬁcation defect indicates a delay in the development of synthesis
mechanisms in the dysgenetic gland.39 Various congenital
anomalies other than those of the thyroid gland conﬁrm the
association and underline the need to search for such anoma-
lies in infants with congenital hypothyroidism.40 The place of
radioactive iodine in treating paediatric patients with Graves
disease is well established.41Acknowledgement
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